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Part One Boeing 737-700

Preface History of Boeing
Commercial Aircraft

In 1903, two events launched the history of modern aviation. On December 18th,
1903, the Wright brothers made the first powered flight at Kitty Hawk , North Carolina, and
William Boeing, born on Oct. 1, 1881, in Detroit, Michigan, left Yale Engineering College
for the West Coast of the United States.

In 1910 William Boeing bought Heath’ s shipyard on the Duwamish River, just outside
Seattle. Heath’s shipyard became Boeing’s first airplane factory. In the early years of
airplane manufacture, Boeing established a high reputation for sea planes. These aircraft
were mainly used for carrying mail across the United States and Canada. Boeing developed
many other types of aircraft both for the military as well as for the fledgling (4321 £
B3H) ) passenger air service business. The peak of sea plane development was the
introduction of the Boeing 314A , called the Clipper. It was the largest passenger flying boat
ever to be introduced into passenger service and for the first time opened up a sensible air

service across the Pacific and North Atlantic, combining safety, comfort and performance.
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In 1939, Clipper services were introduced from San Francisco across the Pacific to Hong
Kong and then to Shanghai.

At the end of World War II, Boeing made use of their technology in producing high
volumes of large bombers, the Super Fortress, as their newly found experience of Jet
engines and designed and developed a four-jet-engine fuel tanker called the KC135A. It
first flew and went into service with the US air force in 1954. Following on from this
design, came the first high volume jet airliner, Boeing 707. It first flew in 1963 and went
into service with Pan-Am in 1965. This aircraft established standards of comfort, service
and speed. There were 1 010 manufactured until production came to an end in 1991.

Following very closely after the service introduction of the 707 came the 727. This
airplane was designed for short to medium frequent operations. It had three engines
installed in the tail of the airplane. It first flew in 1963 and entered service in 1965. Until
production stopped in 1984, .there were 1 831 airplanes manufactured.

In 1967, it was time for the two-engine Boeing 737-200 to make its appearance on the
world stage. It was designed for short haul frequent airline operations and in order to save
production time, it used the same fuselage sections as the 707 and 727. The aircraft has
been continually developed, in both passenger size and engine size. In 1998, the Next-
Generation of B737 families (737-600/-700/-800) came in service, and the latest model,
Boeing 737900, entered service in 2001. From 2002 to 2010, Boeing Company has
received more than 3 400 orders from different airlines. By May 2010, more than 8 000
Boeing 737 of all series have been in service all over the world.

The first flight of 747 was in 1969. It went into service with Pan-Am on the New
York —London routes. It was an immediate success with both airlines and passengers.
Every airline had to have 747’ s in their fleet. In the first ten years of operation, more than
500 airplanes were delivered at a rate of one every week. Over the last 35 years it has grown
in passenger size and range and in 2004 it was still the largest aircraft in the world. It
remained so until the first flight of the Airbus 380 in 2005. As with all the airplanes in the
Boeing family, the airplane has been constantly developed in size, range and economy.
Boeing has built 15 different 747 models over the years, and has delivered more than 1 380
747’ s. The largest and most cost-effective ( %% f)) version, the first 747400 was
delivered in 1989 and was still in production in passenger and freight versions in 2004.
Officially announced in 2005, the 747-8 is the fourth-generation Boeing 747 version, with
lengthened fuselage, redesigned wings and improved efficiency. The 747-8 is the largest
747 version and the largest commercial aircraft built in the United States, as well as the
longest passenger aircraft in the world. The 747-8 first flew on February 8, 2010. Delivery

of the first 747-8 freighter has been postponed multiple times and is now expected in mid-

. 2.



Preface History of Boeing Commercial Aircraft

2011.

In 1981, the first member of the Boeing 767 family made its first flight. The 767 has
become a complete family of airplanes in the 200 ~ 300 seat market. The family includes
three passenger models: the 767-200ER in service in 1984, 767-300ER in service in
1988, and 767-400ER in service in 2000. It is a twin aisled, wide bodied airplane with two
engines.

In 1982, the Boeing 757-200, a short-to-medium range airliner, made its first flight.
It combined advanced technology for exceptional fuel efficiency, low noise levels, increased
passenger comfort and excellent operating performance. The 757-200 and twin-aisle 767
were developed at the same time, so that both share the same technological advancements in
propulsion ( # 77 ), aerodynamics ( 25 5 & J1 2% ), avionics and materials. This
commonality ( 3t ) reduces training and spares ( % ) requirements when both
airplanes are operated in the same fleet. When the production line for the 757 closed in
2004, more than 1 000 airplanes had been built.

In 1995, the first of a new family of airplanes entered services with United Airlines.
This was the Boeing 777-200, a wide bodied, twin aisled, twin-engined large long haul
airplane. It was larger in size than the largest of the Boeing 767, but smaller than the 747-
400. It brings to the airline the economics advantages of a twin-engined airplane with
medium-to-long range passenger markets. The airplane was designed and developed in
association with airline customers. It was designed to meet the increasing expectations of
customers in the 21st century. From the technological aspect, it was the first airplane to be
designed 100% by computer. The Boeing 777 is the flagship (i) of airlines worldwide
with its industry-leading reliability, unmatched ( JC I #J) twin-engine performance and
spacious ( JE B fY) cabin. The 777 offers ample ( 5% ff9) cabin space and various
interior configurations make it the preferred plane for passengers in every class. Three-class
seating in the passenger versions ranges from 301 to 368.

The Boeing 787 Dreamliner is the family of new, super-efficient airplanes that brings
big-jet comfort and economics to the midsize market. The 787 incorporates advanced
composite (&) materials, systems and engines to provide unprecedented ( Z5Hijf))
performance levels, including a 20% improvement in fuel efficiency over existing small
twin-aisle airplanes. The 787-8 and larger 787-9 will serve the 200- to 300-seat market on
flights as long as 8 500 nautical miles (#H) (15 750 km) in three-class seating. A third
family member, the 787-3, will hold up to 330 passengers in two-class seating and will be
optimized (#H{fifk) for routes of 3 050 nautical miles (5 650 km). The first 787 made its
first flight in December 2009. The first delivery was scheduled for the fourth quarter of
2010.
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Lesson 1 Airplane Description

General Information

The 737-700 is a short-to-medium range airplane. It is based on a key Boeing

philosophy of delivering added value to airlines with reliability, simplicity and reduced

operating and maintenance 12 ft 7in
-—— (343m) —

costs. The length from the nose
to the tail is 33. 60 meters; the

width between the two wings

(wingspan) is 34. 30 meters;

18£t9in
(5.7m)

the interior cabin width is 3. 53
meters. On the ground the
height from the top of the tail
plane to the ground is 12. 50

meters, and the distance

between the doorsill of the

10 ftdin \
(33.6.m)

Principal Dimensions

forward cabin doors to the
ground is 2. 67 meters and the
aft is 2. 92 meters. It is powered by two new CFMS56-7 engines which offer lower fuel burn
and lower engine maintenance costs. They are mounted under and forward of the wings.
Each engine develops nearly 24 000 pounds of thrust, depending on the specific aircraft
type, which is more than enough to allow a safe takeoff with the loss of one of the engines.
[ts maximum takeoff weight is over 60 000 or 70 000 kilograms, depending on the specific
aircraft type. The maximum range is over 5 000 kilometers, and its typical cruise speed at
35 000 feet is nearly 340 knots or 629 kilometers (0. 82 mach) per hour. The maximum
operating altitude is 41 000 feet or 12 500 meters.

The airplane consists of three parts: the nose, the fuselage and the tail.

In the nose of the aircraft is the cockpit. It is the flight control center. The B737 flight
deck features state-of-the-art display and digital electronic systems that allow the two crew
members to function as system managers. It can hold two pilots and one observer with the

pilot-in-command sitting on the left-hand position. A stowage observer’s seat is installed

S4 .



Lesson 1 Airplane Description

forward of the flight deck door. Directly in front of the pilot is the control column. On both
sides of the pilot jumpseats are the two sliding windows, where pilots can evacuate from the
cockpit in the event of emergency. The window lock lever controls their movements.

The fuselage has a circular cross section and is entirely pressurized with the exception
of the nose and tail cones, the landing gear bays and air conditioning compartments. It is
divided into two parts: the upper deck, which is the cabin area, and the lower deck, which
is the cargo compartment. The passenger cabin is split into three zones: the forward
(FWD), the mid and the aft. Normally the 737-700 is capable of carrying 126 passengers
for typical two-class configuration or 149 passengers for typical one-class configuration. The
designed passenger seating capacity may vary due to the different requirements by the
airlines. There are four passenger seats each row in the Business Class and six seats in the
Economy Class. All the seats are equipped with food trays and seat belts. They can be
reclined by pressing the recline-button on the armrest, but the seats close to and forward of
the overwing emergency exits do not recline.

Under the passenger cabin are the two cargo compartments. They are sealed and
pressurized but do not have fresh air circulation and temperature control as the upper
passenger cabin does. The usable cargo compartment volume is 1 068 cubic feet.

The landing gears are of retractable, tri-cycle
type. The nose landing gears retract forward into the
fuselage. The main landing gears are mounted under
the wings and retract towards the center. The wings

are positioned on both sides of the fuselage. They

consist of slats, flaps, spoilers and ailerons. Each

. . . . Main landing
provides auxiliary control. There is one engine gear
under each wing and they provide power to the Landing Gears

airplane.
The tail cone consists of rudder,
Flight elevator, stabilizer and the Auxiliary Power

spoilers
Unit (APU). The APU is mounted in the

tail of the airplane and it is a gas turbine

engine that can work both in the air and on

the ground. The APU can supply electrical

Te flaps
Stabilizer ~—a.,

Allerons

power to operate the airplane systems on

Elevators the ground if the external ground services

Flight Control Surfaces are not available. It can also provide bleed
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air for air conditioning and pressurization. In flight, the APU is capable of serving as a
back-up for the engine bleed air system up to 17 000 feet.

The primary electrical power system supplies 115 volt, 400 cycle Alternating Current
(AC) and 28 volt Direct Current ( DC) electrical power to the airplane. If the electrical
system loses one or more generators, electrical power on the galleys is removed
automatically.

Normally, the air for air conditioning is supplied by the engines. Cabin temperature is
controlled automatically to maintain between 18°C (65 °F) and 29°C (85 °F ) selected by
the pilots. Temperature can also be controlled manually to suit the needs of passengers and

cabin crew. It is controlled separately for the passenger cabin and the flight deck.
Passenger Cabin Interior

There are six exits for B737-700, four cabin doors and two overwing emergency exits.
Normally, the two entry doors, located forward and aft on the left side of the airplane, are
mainly for passengers boarding and disembarking. They are Door L1 and Door 12
respectively. Service doors are located on the right side of the airplane, forward and aft.
They are Door R1 and Door R2 respectively. These two cabin doors are normally used for
servicing by the ground crews. The four cabin doors can be opened or closed manually from
inside or outside the aircraft. They can be used as exits in an emergency. The overwing
emergency exits are smaller than the four cabin doors and are used for emergency only.

Generally there are five flight attendant jumpseats inside the cabin, which are located
close to the cabin doors and face backward. They are pull-down types that automatically
return to the stowed position when unoccupied. A combination of a seat belt, shoulder
harness and a padded headrest are installed in the seat. When the airplane is moving on the
ground , taking off and landing, cabin crew must secure themselves properly in their seats to
avoid personal injury. Communication handsets, attendant panels and microphones are
installed at the attendant stations. Emergency equipment, a work light and an attendant
service unit containing oxygen masks for each attendant are installed near each attendant
station.

Overhead stowage bins run the length of the cabin and stow blankets, pillows and
carry-on items. Each overhead bin is 80 inches (203 centimeters) long, and its maximum
weight is 160 pounds (72.5 kg), which is clearly marked on a placard. Emergency
equipment such as portable oxygen cylinders, fire extinguishers and megaphones may also
be stored in the bins. A new handrail on the overhead stowage bins is offered for added
passenger and flight attendant convenience. The handrail provides both cabin crew and

passengers support when they are loading carry-on items or moving about in the cabin.

.6



Lesson 1 Airplane Description

The Passenger Service Units ( PSU) are installed in the bottom of the overhead bins.

Each unit has a reading light and its

Reading light switch

switch, supplemental passenger air, Attendant call switch — 3 places)

emergency oxygen equipment, a NO
SMOKING /FASTEN SEAT BELT sign

and an attendant call switch. Every

GasFer air outlets
(3 places)

other PSU has a speaker installed.
There are special arrangements when
there are disabled passengers on board.

They must be seated in the same

Speaker.
section, either in the forward or in the
aft, but they can’t sit in the mid part of Oxygen mask ’
the cabin because there are no floor compartment” Attendant call switch -
level exits around. Reading light (3 places) -

There are two galleys in the Passenger Service Unit
passenger cabin so as to provide
convenient and rapid service to passengers. They are generally installed in the cabin next to
the forward and aft galley service doors. In general the equipment of the galley unit consists
of the following main items: ovens, hot cups, water boilers, waste containers and main
storage compartments. The galleys are equipped with electrical power and water services.
There are three lavatories on board, one in the forward and two in the aft. Each
lavatory contains a toilet, wash basin, mirror and all the necessary vanity items and disposal
units. For the convenience and comfort of passengers with some special needs, some of the

lavatories are equipped with diaper changing tables and handicap provisions. Ventilation is

provided and air exhausts through overboard vents.

New Words

jetliner [ 'dzetlaing] n.  BREHL

doorsill [ 'dozsil ] mn. Wi

fuel [ fjual ] n. BRI

maintenance [ 'meintinans ] n.  HEP, R

mount [ maunt ] VL. TR, BB

thrust [ Orast | n. o

maximum [ 'meksimom ] n.  EKHE, BARE, K
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adji. BEM, BREMN, BABRRE

altitude [ 'zltitju:d | n.  (RIEWK) @E

nose [ nouz] n. [#&=] Pk

fuselage [ 'fjurzila:z] n.  [&E] NH

cockpit { 'kokpit ] n. B

feature [ 'firtfa] w. - HRE

state-of-the-art adji. (B, HAREK) HajKFE, K
:\]Z,

digital [ 'didzitl] adj. BUFH

stowage | 'stouidz ] n. &

install [in'sto:l] w. K, B

column [ 'kolom] n. K, B

lever [ 'litva,'leva] n.  FH

circular [ 'sotkjuls) adj. BIER

bay [ bei ] n.  sriEAE

configuration [ kenfigju'reifan] n.  fikk, W&, &8

tray [ trei | n. &, %, &1

recline [ ri'klain] v. ME

seal [si:l] w. H, FEH

retractable [ ri'treektabl ) adj. AJULIE /Y

circulation [ satkju'leifan ] n. (A, W@

tri-cycle [ 'traisikl ] n. =%

retract [ ri'treekt ] v. 45, il BUH, HBuE

slat [ sleet ] n. R

flap [flep] n. #BH

spoiler [ spoaila] TR 7 W

aileron [ 'eiloron] n. BE

auxiliary [ 0:g'ziljori] adj. FHEIRY, #hBIKY

rudder [ 'rada] n. 77 1A

elevator [ 'eliveita ] n.  FHRERE

stabilizer [ 'steibilaizo ] n. JKF¥EE

external | eks'tonl ] adj. SMERIY, B

back-up ( =back up) v. /n. &7

generator [ 'dzenareito ] n. RHEHL, KHEH

manually [ 'mznjuali ] adv. FTHu, FEhHh

unoccupied [ 'an'okjupaid ] adj. ZERE, TALEH



Lesson 1 Airplane Description

padded [ 'peedid] adj. INEFH
secure [ si'kjuo ] v. PRI ME
panel [ 'penl] n. R
handset [ 'handset ] n. MBI, FHL, FHE
microphone [ 'maikrafoun ] n. Y ER, ERX
placard [ 'pleeka:d ] n. A, PRk

v. 5K
megaphone [ 'megafoun ] n. Ed, Wl
handrail [ 'hzendreil ] n. B, ®BF
switch [ swit]] n.  JFR, B, i

u. e, BR
oven [ 'Avan ] n.  JBFR, B
toilet [ 'toilit] n. DiER, YETFE; HhK S
vanity [ 'veeniti ] n.  WEREENE
disposal [ dis'pouzal ] n. AP, AbE
diaper [ 'daiopa] n. &l
handicap [ 'hendikep ] v. Yits; MEERRT; 2R
provision [ pra'vizon ] n. R, (—Ht) HER S
ventilation [ ,venti'leifon] n. B, RESK
exhaust [ ig'zo:st] vi. HEX
vent [vent] n. ERAL, B, O
Technical Terms
doorsill height [T e B
maximum takeoff weight BEAKEKES
maximum range KA
cruise speed A8 S
maximum operating altitude BERKYYFEE
pilot-in-command TENLK
flight deck =13
control column B
sliding window (BWMEY) Hah#
tail cone 225 4
landing gear IR
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air conditioning compartment SR

cargo compartment A

Business Class NEMR, BHR
Economy Class ZHE

seat belt el

overwing emergency exit BEEESHRO
cubic foot SRR
Auxiliary Power Unit ( APU) s AEE
emergency equipment N 2R
attendant service unit e %5 o1 M %5 4L 1
bleed air (&) 51K
Alternating Current ( AC) AC YL FEL

Direct Current {( DC) HiRHA

shoulder harness A

oxygen mask AAME
overhead stowage bin LT
carry-on FRITE
portable oxygen cylinder EEE O FRAAEAH
fire extinguisher Kok
Passenger Service Unit ( PSU) HE & AR 45 4H A4
floor level exit MR O
hot cup BeIK B

water boiler Bk

Notes

1. The 737-700 is a short-to-medium range airplane. It is based on a key Boeing philosophy
of delivering added value to airlines with reliability, simplicity and reduced operating
and maintenance costs. ¥ 737-700 & 4 £ KHL, ERETESHEOES.
WEE. G, HREEEMETRAE, FAZAAE QI E S 0E,

2. It is powered by two new CFM56-7 engines which offer lower fuel burn and lower engine
maintenance costs. They are mounted under and forward of the wings. Each engine
develops nearly 24 000 pounds of thrust, depending on the specific aircraft type, which

is more than enough to allow a safe takeoff with the loss of one of the engines, B &

CFM56-7 KB AIARMES) J1, 15T 8 R S LR R AR T RE AN A1 R A, %

.10 -



Lesson 1  Airplane Description

LA TR, RIEEEYLAL, & E K shPL™ 4 mHE 1 K2R 24 000
B, BME—BREPKKL, F-—6 K= ENE S EBE WIZ2iE

i : CFM HPFr2 6l i SNECMA A7) #E GE AR 4., CFM56-7 &3
PLEIPE R BRA RIS 5 B AR, P A RRIRZ 15% , RIBPLATRMEREFAR
Ar . CFM56-7 &l B LA T 737-600/-700/-800 ZHLAY
. The maximum range is over 5 000 kilometers, and its typical cruise speed at 35 000 feet
is nearly 340 knots or 629 kilometers (0. 82 mach) per hour. KL & RALFEE 4
5 00022 HL, #£ 35 000 3 Ry 5 bk HC gl AU S e K 24 g 43 /8B 629 0 B (0. 82
SHEL) o

{1 WL SO UM WITHEE 5 LR (M—EM&EE. BE
MARREE) PRFEZI, R 0. 82mach FIR EHLAYH B A 24 #5533 14
0.82 f%,

TE2: BHUEER—FMRETH WITEE, 76 Wi R SERN & OREmE &
/I
. On both sides of the pilot jumpseats are the two sliding windows, where pilots can
evacuate from the cockpit in the event of emergency. "WKF7 53 B 17 o 2 95 N 18 h 47,
RAEOT RITR TR E N R,

T£: KRR where 5| 3R IEERE M€ 35 A& sliding windows,
. The fuselage has a circular cross section and is entirely pressurized with the exception of
the nose and tail cones, the landing gear bays and air conditioning compartments. ¥1.5
EPRAE, BRIk, BRE, BEEBMSERS, BIHLGHMEME,
. Normally the 737-700 is capable of carrying 126 passengers for typical two-class
configuration or 149 passengers for typical one-class configuration. The designed
passenger seating capacity may vary due to the different requirements by the airlines. Ji¥
H 737-700 B RALSAIRBIRST RIAT FT SR 2R 126 A ARk %, S MG 7 R A vl %
B 149 FAIRE o HRE BB S A TR R R T,

E: AR REE S SFREASHEMATRAR; ERTREEERSNE
e, JREREAS,
. In flight, the APU is capable of serving as a back-up for the engine bleed air system up
to 17 000 feet. "WAHLLE 17 000 3 R BERY, MBS S BE AT LN RIS K ES
At
. Each unit has a reading light and its switch, supplemental passenger air, emergency
oxygen equipment, a NO SMOKING /FASTEN SEAT BELT sign and an attendant call
switch. Every other PSU has a speaker installed. P EE RS HAEFERSIT. &
WAL B ERRAE . FERE / RIFR SN E ST R % s k], 5%
PIRE RS AIFEA s,

.11 -
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7 . every other Fl every second ffi#: X 5|, every second & “HEH 17,
every other J& “@R—4" B “BWIN".
#1: He goes to practise violin every second week of the month.
g A B AR EE MRS,
He goes to practise violin every other week of the month.

BN HZR—TEHELE/NMER,

9. Each lavatory contains a toilet, wash basin, mirror and all the necessary vanity items
and disposal units. & ATEARE D4R . VT . BT REE LK A AL
Kb A8

Exercises

I . Please answer the following questions.

O 00 3 N v A WLN =

. What kind of aircraft is the B737-7007

. Which part of the aircraft controls the cabin temperature? What’ s the temperature range?
. How many passengers and cabin crew can B737-700 hold onboard?

. What are the cabin crew required to do during takeoff?

. What items can be found near the flight attendant station?

. Which section of the cabin is not appropriate for the handicapped passengers to sit in?

. Where are the galleys?

. What items can be found in the lavatories?

. What are the main characteristics of the cargo compartment?

10. What’ s the function of the APU?

II. Please fill in the blanks with the words given. Change the form where necessary.

1
2
3

4.

5
6
7

install altitude disposal configuration provision maintenance
handicap recline ventilation exhaust supplemental  feature
You need to add some information to get the visa.
The local government is responsible for the of support for the poor.
The bad weather severely the airline’ s flight schedule.
All the passengers feel hard to breathe because of the poor
Several fire extinguishers are in the cabin for precaution.

With the rising of , the temperature is falling rapidly.
We placed everything at his

.12.



